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Abstract
In this study, the effect of a multicomponent nutrition education program on dietary
behaviors in elementary school-aged children was analyzed. Components involved were cooking,
gardening, and general nutrition. Research questions were: ‘Does nutrition education over a oneweek program increase consumption of fruits and vegetables?’, and ‘Does nutrition education
over a one-week program increase acceptance of novel foods?’. The hypothesis was: nutrition
education administered in a one-week program will increase consumption of fruits and
vegetables, as well as increase willingness to try new foods. Data collection used repeated
measures of two surveys: the Fruit-Vegetable-Fiber Screener, and Food Neophobia Scale. Ten
participants were enrolled, two were lost to follow up. A Paired T-test and Wilcoxon Signed Ranks
Test found one question on each survey achieved statistical significance (p<0.05); each question
was directly related to Camp CHEF curricula. In conclusion, nutrition education in a summer
camp setting has the potential to improve children’s diets.
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Background
Camp CHEF (Cultivating Healthy Eaters for the Future) is an initiative conducted
by the University of Memphis School of Health Studies each summer. This study is
focused on the program conducted during summer of 2018. During camp sessions,
elementary school-aged children were taught basics of nutrition knowledge, where food
comes from through gardening lessons, and instruction was also provided on food
preparation. The days children attended camp were assigned colors, with Monday
highlighting red foods, Tuesday for orange/yellow foods, Wednesday for green foods,
and Thursday for blue/purple foods.
Activities were structured around lessons learned throughout the week to maintain
a level of engagement with the children which would be more difficult to attain through
verbal teaching alone. The intent of this study is to analyze the effect that nutrition
education administered over a one week setting had on dietary behaviors involving fruit
and vegetable intake, as well as the trait of food neophobia.
Literature Review
Introduction
Forming healthy dietary behaviors early in life is an effective way to prevent or
reduce complications connected with overweight and obesity.1 Prevalence of overweight
and obesity is on the rise in recent years, with one third of youth meeting criteria for
overweight and 17.3% of children classified as obese.1-4 Weight status for children is
determined using Centers for Disease Control (CDC) growth charts, and children that fall
between the 85th to 95th percentile of Body Mass Index (BMI) for age are classified as
overweight; whereas children classified at the 95th percentile or above are considered
obese.1 There is evidence linking childhood obesity to an increased risk of chronic
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illnesses such as non-insulin dependent diabetes mellitus and cardiovascular disease, as
well as a decrease in quality of life.1,2
School-Based Interventions
With the amount of time that children spend in school, School-Based
Interventions (SBI) can be an effective way of shaping behaviors for the better.4 There is
evidence that 60% of students participate in the National School Lunch Program, which
is a program that provides students with lunches that meet nutrition standards aligned
with the 2010 Healthy and Hunger-Free Kids Act.2 The most comprehensive, and often
the most successful programs, have multiple components and involve parental
participation.1,4-7 Areas to target in a multicomponent program include domains such as:
physical, cultural, social, and health education environments.7 As such, targets for a
multicomponent intervention can include the classroom, school cafeteria, school
administration, a garden, and the family.5
Benefits from SBI can include weight management, reduced risk of chronic
disease, lower cholesterol, as well as improvements in bone, joint, and eye health, and the
overall improvement in quality of life in the United States.3 Involving teachers in SBI is
one way to improve outcomes.1 This is done by empowering educators to teach nutrition
and health topics in the classroom.1
Working with teachers to develop a curriculum, and providing teachers with
resources which can be used to teach these topics is one way to accomplish this
objective.1,7 It has been shown that educators serving populations at lower socioeconomic
statuses spent the least amount of time teaching nutrition, which makes these classrooms
a priority for this component of an intervention to ensure these children are exposed to
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nutrition education.1 Focus of these curricula should encompass positive healthy changes
over time rather than strict avoidance of certain foods.8
Health Disparities
According to the ‘Tennessee State Nutrition, Physical Activity, and Obesity
Profile’, obesity is a growing problem in Tennessee with obesity rates rising from
childhood to adolescence and from adolescence to adulthood.9 As of 2016, rates for
overweight are 15.2% for childhood (reported from children enrolled in the Special
Supplemental Nutrition Program for Women, Infants, and Children – WIC), 15.4% for
adolescence, and 35.9% for adulthood.9 Included in the same report, rates of obesity as of
2016 were: 15.3% for childhood (reported from WIC), 16.9% for adolescence, and 31.2%
for adults.9
Regarding chronic diseases mentioned in this paper, the death rates for all ages in
Tennessee are 204.1/100k for cardiovascular disease, and 24.8/100k for diabetes.10
Deaths attributed to these diseases are often referred to as preventable deaths, and by
starting children early with healthy habits there is a potential for reducing the risk of
chronic diseases.7
Current Intake of Fruits and Vegetables in Children
In present times, more than two out of three adults that do not exceed two
servings of either fruit or vegetables daily, and more than one third of adults have no
leisure-time physical activity.8 This is evidence which suggests a high need for nutrition
education. Children who learn healthy habits early can be expected to retain some of the
healthy habits while growing into adulthood, and children who are not given proper
nutrition education can grow to become these aforementioned-adults.8
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A great way to increase exposure and acceptance of new foods is to get children
involved with cooking at home.11 When children are involved in the cooking process,
children are often more likely to try novel foods including foods containing vegetables.12
A novel food is any food that is new or unfamiliar to the child. In adults, there is a
positive correlation between cooking skills and balanced food choices.12 In a study
conducted in Taiwan, cooking frequency was shown to have an inverse relationship with
mortality.12 Family meals are also a good opportunity to increase consumption of fruits
and vegetables.11,12 Children have been shown to increase consumption with increased
exposure to foods, and it stands to reason that higher exposure may lead to a greater
chance of the child meeting recommended daily intakes for fruits and vegetables.8,13
Under-consumption of vegetables is common in American children14 with
average vegetable intakes of 1.2 and 1.1 cups per day for males and females
respectively.5 Depending on caloric requirements, current recommendations from the
“Dietary Guidelines for Healthy Americans 2015-2020”, for fruit consumption is to
consume at least 1.5 cups per day, and recommendations for vegetables range from 1.5 to
2 cups per day.15 This was established based on caloric requirements per age, with a
sedentary activity factor.15 Fruit and vegetable consumption provides a benefit to the
children as well as the school in the form of improved cognition and academic
performance.1
Installing a salad bar in the cafeteria stocked with fresh fruits and vegetables is
one way to increase availability of these foods to children.5 The salad bar can even be
stocked specifically with foods children learn about in the classroom, and classroom
discussion increases familiarity with these foods so children will be more receptive to
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trying these foods.5,13 Every meal can be a chance to reinforce the habit of consuming
fruits and vegetables2, and school lunch provides a valuable opportunity to reinforce this
habit.
Effect of Fruit/Vegetable Intake on Health Risks
The “western diet” American children often consume is high in fat and
kilocalories, yet low in fiber; which is associated with an increased risk of obesity and
chronic diseases.11 Children whose diets contained a higher vegetable intake were found
to have a lower BMI.11 Popular culture acknowledges that fruits and vegetables are ‘good
for you’, but not everyone knows why. Fruits and vegetables are foods which are
relatively low in kilocalories, relatively high in fiber, and provide a variety of vitamins
and minerals. Changing behaviors to consume a diet higher in fruits and vegetables has
specifically shown a decrease in cardiovascular disease, as well as decreased risk of
metabolic syndrome.7 Other potential benefits which may be connected to an increased
consumption of fruits and vegetables include improved weight management, lower
cholesterol, increased health for bones, joints, and eyes, as well as an improvement in
quality of life.3
Barriers to Fruit/Vegetable Consumption
‘Food Neophobia’ is considered a “reluctance to eat novel foods” – Allirot X, da
Quinta N, Chokupermal K, Urdaneta E.12 Food neophobia is common in food items such
as citrus fruits or cabbage, with an emphasis on bitter flavors triggering neophobia.16
Children with strong neophobic tendencies towards fruits and vegetables are more likely
to consume a less varied diet12; inversely, children with low levels of food neophobia
tend to have a diet with more variety and higher consumption of fruits and vegetables.17
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Neophobic tendencies tend to increase after two years of age, and usually resolve
during adolescence and adulthood16; however, adults with neophobic tendencies have
been shown to also avoid fruits and vegetables17. Food neophobia affects food
preferences as well as the development of positive eating habits.16 It can be managed
through repeated positive exposures with novel foods12,16, as well as involving children in
family meal preparation12.
Food insecurity, defined as “lacking access to food for an active, healthy life” –
Holben D, Taylor C. is another barrier diminishing consumption of fruits and vegetables
in 19.5% of American households18. Individuals whose childhood was impacted by food
insecurity have been found to have a higher incidence of overweight/obesity and a less
varied diet.18 The best preventive measures against this etiology of obesity is to ensure
access to foods which are not only rich in fiber and micronutrients, but are also desirable
for the individual and relevant to the cultural background of the family.18 This is an area
where further research can explore the effect of community nutrition programs on
childhood development and adulthood outcomes.
Additional Resources for School-Based Interventions
The implementation of SBIs requires pre-intervention as well as post-intervention
assessment.5 This can be measured using surveys, Food Frequency Questionnaires
(FFQs), and nutrition knowledge questionnaires.5,6,13 It is recommended for parents to fill
out FFQs, but only to report foods the parents observed their child consume.6 Healthy
People 2020 goals include increasing consumption of fruits, vegetables, and whole
grains, and these are important items to assess in a FFQ.6,8
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When posing surveys to children, it is found to be beneficial if the researcher
reads the questions aloud.13 The use of food models or pictures when asking about
specific foods was also beneficial for the children.13 Supplemental materials for SBIs
include computer generated surveys and games intended to assess and improve nutrition
related knowledge.13
Summary
Obesity is a growing problem for American children1-4, and multicomponent SBIs
have the potential to prevent or reduce prevalence of overweight and obesity.5-7 Potential
SBI benefits include increased cognitive and academic performance1, as well as
improvements in weight management, reduced risk of chronic disease, lower cholesterol,
improved bone, joint, and eye health, and the overall improvement in quality of life.3
Camp CHEF is designed similar to a school-based setting, with basic nutrition education
set up lecture style and activities throughout the day to reinforce concepts learned.
Families, teachers, as well as registered dietitian nutritionists are all key members of the
intervention team.1,5,7,8 The purpose of this study is to increase consumption of fruits and
vegetables, as well as to increase acceptability of novel foods.
From this literature review, it is concluded that improving nutrition related
knowledge can help achieve these desired outcomes.6,8 Consumption of fruits and
vegetables is best assessed by distributing a nutrition screening for parents to fill out, as
well as surveys and questionnaires for children to measure willingness to try new foods.
5,6,13

7

Research Question and Hypothesis
The research questions that this study was designed to answer are: ‘Does nutrition
education over a one-week program increase consumption of fruits and vegetables?’, and
‘Does nutrition education over a one-week program increase acceptance of novel foods?’.
Based upon the results of the literature review, the hypothesis formed is that nutrition
education administered in a one-week program will increase consumption of fruits and
vegetables, as well as increase willingness to try new foods.
Methodology
Study Participants
Participants for this study were enrolled through the Camp CHEF program at The
University of Memphis. Camp CHEF was designed to enroll 20 participants each week,
between the ages of seven to eleven years old. There were two one-week sessions.
Children enrolled in Camp CHEF spent their day in small groups of five students, with
one team captain leading each group.

Camp CHEF Curriculum
Team Captains supervised their group of students throughout the day, and
Captains were responsible for leading the nutrition education portion of the program,
titled “Eat the Rainbow”. Team Captains were Clinical Nutrition graduate students in
their third semester. On each day, the team captain would review fruits and vegetables
that were the same as the color of the day; as an example: Apples for Monday (red),
Bananas for Tuesday (yellow), Kiwi for Wednesday (green), and Blueberries for
Thursday (blue). The Team Captains then briefly reviewed the vitamins commonly
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associated with fruits and vegetables of these colors, and the health benefits of these
vitamins. This lesson plan of “Eat the Rainbow” was designed to introduce children to
fruits and vegetables with an emphasis on different colors for each day of the week.
Cooking activities were tailored to the daily color, which included lunch as well as at
least one snack prepared by the children participating in Camp CHEF.
In the food preparation piece of Camp CHEF, foods discussed in the lessons were
incorporated into snacks and meals. Some examples of recipes used are ‘Pesto Pasta
Sauce’, and ‘TropiKale Smoothie’, both of which were designed for Wednesday.
Children were supervised by their Team Captains during food preparation times and
worked together with the other children in their groups to complete the recipes.
The gardening piece of Camp CHEF was coordinated by the garden staff at the
University of Memphis, and in this course the children were outdoors for a minimum of
one hour every day. On Monday, the children were taught about sustainable practices, as
well as being introduced to the urban garden at the University of Memphis. On Tuesday,
the children were taught how to identify different plants in a garden. The curriculum on
Wednesday focused on how to grow plants in a garden, and what plants need to grow.
Thursday was focused on the importance of pollinators for plant life. On Friday there was
a field day that the children prepared recipes for a picnic and got to record themselves
demonstrating a recipe as a ‘cooking show’, with the task to utilize featured ingredients
in a recipe the groups created.
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IRB Approval
Participants in this study were children, which are a potentially vulnerable
population according to the Institutional Review Board (IRB). Parental consent forms and
informed assent forms were sent to Parents/Caregivers after children were enrolled in
Camp CHEF. Before recruitment, the research proposal was submitted to the IRB for
approval.
Data Collection
To test the hypothesis that nutrition education would increase not only fruit and
vegetable consumption, but also acceptance of novel foods, the primary tools used were
questionnaires. The Block Fruit-Vegetable-Fiber Screener was used to measure the first
objective, to increase consumption of fruits and vegetables (see Appendix A). This
screener included the most popular sources of these food groups in the American diet.19
This screener has been shown to be reliable for estimation of fruit and vegetable intake
when measured against full length food frequency questionnaires, with a correlation
coefficient from a previous study of r = 0.71.19 Another strength of this screener is
reliability in multiple races, which has been reported in a previous study to be statistically
significant, reporting p values of 0.01.19 One weakness associated with this screener is
that the screener was originally designed for an adult population; however, because the
estimation of servings does not use age as a factor this screener can be used to measure
intakes in pediatrics.
The Food Neophobia Scale (FNS), developed by Pliner & Hobden, was used to
measure acceptability of novel foods.20 The FNS is a ten-question survey in which
respondents reported their answers to each question on a likert-like seven-point scale
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ranging from “strongly disagree” to “strongly agree”, one to seven respectively (see
Appendix B).20 The FNS has been proven reliable with α = 0.8 to 0.91, and has been used
successfully in adults as well as children as young as seven years old.21 Questions two,
four, five, six, and eight had an inverse scoring, in which if the participant indicated a
seven the question would be scored as a one (see Appendix B).21
These questionnaires were completed by parents of children attending Camp
CHEF twice. The nutrition screening measured the month before camp and the month
after camp. One month after conclusion of camp, both questionnaires were sent again to
assess for any possible changes that may have occurred.
Statistical Analysis
As the outcome data collected in this study was repeated measures data on the
same 10 participants, a Paired T-test was used to test for a statistically significant
difference between these two data sets using the same grouping of participants.22 The
Paired T-test is able to detect differences by finding the difference of means between two
samples, and dividing by the standard error of the difference between means.22 The
results from the FNS met the assumptions of the Paired T-test, in that the responses were
normally distributed, on a ratio scale, samples were independent, and there were no
outliers.
The responses to the Fruit-Vegetable-Fiber screener did not meet the assumption
of normality to use a Paired T-Test, so the Wilcoxon Signed Ranks Test was used, which
is a non-parametric test similar to a Paired T-test.22 In the initial survey (pre-camp) the
responses for fruit juice, vegetable juice, and green salad were positively skewed. In the
initial survey, the responses for frequency of fruit, potatoes, other vegetables, beans, and
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dark bread were negatively skewed. In the post-camp survey, the responses for vegetable
soup, fiber cereal, and the calculated estimated servings were positively skewed. In the
post-camp survey, the responses for beans were negatively skewed.
Another statistical test that was used is Cohen’s D to determine the effect size of
the nutrition education.22 By definition, effect sizes < 0.2 are considered small, between
0.2 and 0.75 are considered moderate effect sizes, and > 0.75 is considered a large effect
size, which is reported in standard deviation units.22 This helps to determine the practical
significance of data found. All statistical tests will be performed using IBM SPSS
Statistics 25.
Results
Two surveys were administered to measure outcome data. Ten participants were
recruited for the study initially, and two were lost to follow up. Participants were between
the ages of seven to eleven years old, eight were female and two were male. The first
survey to be analyzed is the Block Fruit-Vegetable-Fiber Screener, which estimated
intakes of fruits, vegetables, fiber cereals, beans, and dark bread. The second survey to be
analyzed is the Food Neophobia Scale, which measures one’s willingness to try new
foods.20
In Table 1 (see page 13), the results of the Fruit-Vegetable-Fiber screener are
reported. The pre-assessment means were compared to the post assessment means for the
Fruit-Vegetable-Fiber Screener, by means of the Wilcoxon Signed Ranks Test and
Cohen’s D for effect size. Numbers were based on mean scores from the nutrition
screener; consumption is reported based on the following scale: a score of 0 is equivalent
to less than once weekly, a score of 1 is equivalent to once weekly, a score of 2 is
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equivalent to 2-3 times weekly, a score of 3 is equivalent to 4-6 times weekly, a score of
4 is equivalent to once a day, and a score of 5 is equivalent to 2+ servings per day. There
was a significant increase observed in the estimated servings of fruits and vegetables per
day (p=0.42, d=1.13). In figure 1 (see page 14) values are reported for mean servings per
day of each category in the nutrition screening.
In Table 2 (see page 15), the results of the Food Neophobia Scale are reported.
This is a likert-scale ranging from one to seven, with higher numbers indicating a higher
level of food neophobia. There was a significant difference in question three (p=0.04,
d=0.82) (see Appendix B). The total mean score showed a difference of -2.875, which
shows decreased food neophobia overall; however, this did not achieve statistical
significance (p=0.586). Mean of survey responses are reported in Figure 2 (page 16).
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Table 1: Results from the Fruit-Vegetable-Fiber Screener administered to 10 parents of
children enrolled in nutrition education provided in a summer-camp setting.

N=8

Wilcoxon Signed Rank Test p-Value

Cohen's D

Fruit Juice

0.114

1.06

Fresh/Canned Fruit

0.180

0.46

Vegetable Juice

0.180

0.50

Green Salad

0.098

0.64

Potatoes, any kind

0.705

0.14

Vegetable Soup

0.096

0.75

Other Vegetables

0.066

0.97

Fiber Cereals

0.257

0.45

Beans

0.783

0.13

Dark Bread

0.593

0.17

0.042***

1.13

Estimated Daily Servings
Fruit / Vegetables

***denotes statistical significance (p < 0.05)

14

6
5.32
5
4.5
4.25
3.88

Mean of Servings per Day

4

3.79
3.25
2.88

3

2.63
2.38
2

1.25

1.5
1.38

1.25

1.13

1

1.25
1.13

1
0.38

0.5

0.63

0.5

0
0

Item in Screener
Pre-Assessment Mean (n=10)

Post-Assessment Mean (n=8)

Figure 1: Pre vs. Post responses to the Fruit-Vegetable-Fiber Screener administered to
parents of 10 children enrolled in nutrition education provided in a summer-camp setting
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Table 2: Statistical analysis of the Food Neophobia Scale administered to 10 parents of
children enrolled in nutrition education provided in a summer-camp setting

N=8

Paired T-Test p Value

Cohen's D

Question 1

0.718

0.18

Question 2

0.809

0.12

Question 3

0.04***

0.82

Question 4

0.265

0.48

Question 5

1

0

Question 6

1

0

Question 7

0.24

0.46

Question 8

0.121

0.64

Question 9

0.85

0.06

Question 10

0.155

0.63

Total (mean)

0.586

0.29

*** denotes statistical significance (p<0.05).
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8

7

6.75

Mean of Responses

6

5.75

5

4.625 4.625
4.125

4

3.75
3.375

3.75
3.25

3.25 3.25

3.125

3

3.125

3.125 3.25
3

3
2.25

2.375

2.37

2

1

0
Question Question Question Question Question Question Question Question Question Question
1
2
3
4
5
6
7
8
9
10

Question in Survey
Pre-Assessment Mean (n=10)

Post-Assessment Mean (n=8)

Figure 2: Pre vs. Post Assessment of the Food Neophobia Scale administered to parents
of 10 children enrolled in nutrition education provided in a summer-camp setting
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Discussion
This study analyzes the effect of nutrition education over a one-week summer
camp setting on dietary behaviors in elementary school-aged children. As a review, this
study is designed to answer the following research questions: ‘Does nutrition education
over a one-week program increase consumption of fruits and vegetables?’, and ‘Does
nutrition education over a one-week program increase acceptance of novel foods’? The
nutrition education at Camp CHEF was a multi-component program, involving
gardening, food preparation, and nutrition basics taught in a group setting. This study
attempts to answer the research questions through the utilization of two surveys
distributed on two separate occasions; before the intervention and once post-intervention,
one month after the summer camp ended to measure changes. The surveys used were the
Fruit-Vegetable-Fiber Screener from NutritionQuest, and the FNS developed by Pliner
and Hobden.20
Results Analysis
One question from each survey achieved statistical significance (p<0.05). From
the nutrition screener, the estimated number of servings of fruits and vegetables per day
achieved statistical significance (p=0.42, d=1.13) This was also deemed to be a large
effect size by the standards of Cohen’s D.22 This is a significant finding because the
curriculum of Camp CHEF was centered on fruit and vegetable intake, so a statistically
significant difference in the servings of fruits and vegetables per day directly shows that
fruit and vegetable consumption increased after Camp CHEF; it also means that
knowledge from camp was incorporated into the daily lives of the camp attendees. At
Camp CHEF the children were taught where food comes from through gardening lessons,
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how to prepare food, and were taught basics of nutrition education highlighting fresh
fruits and vegetables. The range for the estimated servings of fruits and vegetables daily
after camp is from a minimum of 3.47 to 8.28, with a mean of 5.32. The highest increases
that contributed to the increased estimated servings of fruits and vegetables per day are in
frequency of fresh or canned fruit, as well as the ‘Other Vegetable’ category. The ‘Other
Vegetable’ category gave examples of String Beans, Peas, Corn, and Broccoli, and was a
question that assessed all vegetables besides what had already been assessed in the
nutrition screening (see Appendix A). Some responses decreased between the pre-camp
and post-camp surveys, including: Vegetable Juice, Fiber Cereals, Beans, and Dark
Bread; none of which were emphasized during the curriculum of Camp CHEF. These
decreases in consumption were not statistically significant.
According to previous research noted in the literature review section, the
American population commonly under-consumes vegetables, with two out of three adults
not exceeding more than two servings per day; however, those who did consume enough
vegetables had a negative correlation with BMI.8,11,14 The increase in estimated servings
of fruits and vegetables per day was quite an impact on the children’s diets, and if the
children can continue to consume an average of 5.32 servings of fruits and vegetables per
day, this will contribute to a strong foundation of a healthy diet.
In the FNS, the question that achieved statistical significance was “I don’t trust
the foods I never tried before” (p=0.04).20 This question is also deemed to have a large
effect size by the standards of Cohen’s D.22 This question directly measures how much a
child will distrust a new food, and the significant difference indicates that the children in
the study are more willing to trust new foods, which indicates a lower amount of food
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neophobia. The curriculum of Camp CHEF introduced the children attending to different
fruits and vegetables every day, and according to previous research children trust new
foods more after increased exposure.8,13 Camp CHEF also allowed the children to be
involved in the preparation of different fruits and vegetables, which according to previous
research increases probability of trying these new foods.12 The difference between the
mean of total scores was not statistically significant (p=0.586), so food neophobia was
not affected as much as fruit and vegetable consumption. Some questions showed
regression in the measurement of food-neophobia, these were questions one, seven, and
ten (see Appendix B). None of these survey items achieved statistical significance, with
p-values ranging from 0.718 to 0.85. In the future, a different tool may be considered for
the measurement of food neophobia as it is possible that some of the survey items were
confusing for the participants, though participants did not report complaints of this.
Strengths and Weaknesses
Some strengths that can be attributed to this study are that team captains had a lot
of time with participants over the course of the week of summer camp. Also, the graduate
students conducting nutrition education had all completed a bachelor’s degree in an
accredited Didactic Program in Dietetics. The education level of the parents of
participants was another strength, as many were faculty and staff of the University of
Memphis. A final strength of this study is the students were able to apply the nutrition
education in fun ways, such as selecting vegetables at lunch that coordinated with the
color assigned to the current day.
Among the weaknesses of this study, the largest impairment is a small sample size
of participants. Ten students originally enrolled in the study, but two were lost to follow-
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up. This impacts statistical analysis, and with a larger sample size there is a possibility
that more responses on the surveys would have achieved statistical significance. A larger
sample size would increase normality of the data, and this would be beneficial for the
nutrition screening as the abnormal distribution of data required the Wilcoxon Signed
Ranks test, which has less statistical power than a Paired T-test. Another weakness of the
study is regarding the Paired T-test used for statistical analysis. The study design is
flawed in the nature that responses are unable to be paired between the repeated measures
due to anonymity of responses. In the future, a study design that allows for the
comparison of individuals based on their previous data while maintaining anonymity
would add more statistical strength to the study.
Future Research
Further research in this field is necessary. Some possible contributions to the
research base from a viewpoint of this study would be: creating a new valid and reliable
tool to measure the trait of food neophobia, as well as conducting a study like this one
with a larger sample size and possibly following the participants longer. Additionally, a
study analyzing effect of community nutrition programs on childhood development and
adulthood outcomes would be beneficial to this field.
Conclusion
In conclusion, this objective of this study is to improve the intake of fruits and
vegetables as well as decrease the trait of food neophobia in elementary school-aged
children. The estimated intake of fruits and vegetables increased from the pre-camp
survey to post-camp survey (p=0.42, d=1.13). In the FNS, children were more likely to
trust a new food as evidenced by the statistically significant change in question 3 (p=0.04,
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d=0.82) (see Appendix B). Overall, based on the results of this study, nutrition education
administered over the course of a one-week summer camp setting has the potential to
improve children’s diets; however, further research is required to validate this and to test
long term effects of nutrition education.

22

References

1. Watts S, Pinero D, Alter M, Lancaster K. An assessment of nutrition education in
selected counties in new york state elementary schools (K-5). Journal of Nutrition
Education and Behavior 2012;44(6):474-80.

2. Farris A, Misyak S, Duffey K, Mann G, Davis G, Hosig K, et al. A comparison of
fruits, vegetables, sugar-sweetened beverages, and desserts in the packed lunches of
elementary school children. Childhood Obesity. 2015;11(3):275-80.

3. Moss A, Smith S, Null D, Long Roth S, Tragoudas U. Farm to school and nutrition
education: positively affecting elementary school-aged children's nutrition knowledge
and consumption behavior. Childhood Obesity. 2013;9(1):51-6.

4. Amini M, Djazayery A, Majdzadeh R, Taghdisi M, Jazayeri S. Effect of school-based
interventions to control childhood obesity: a review of reviews. International journal of
preventive medicine. 2015;6(1):68.

5. Scherr R, Linnell J, Smith M, Briggs M, Bergman J, Brian KM, et al. The shaping
healthy choices program: design and implementation methodologies for a
multicomponent, school-based nutrition education intervention. Journal of nutrition
education and behavior. 2014;46(6):e13-e21.

6. Blitstein J, Cates S, Hersey J, Montgomery D, Shelley M, Hradek C, et al. Adding a
social marketing campaign to a school-based nutrition education program improves

23

children’s dietary intake: a quasi-experimental study. Journal of the Academy of Nutrition
and Dietetics. 2016;116(8):1285-94.

7. Alaimo K, Carlson J, Pfeiffer K, Eisenmann J, Paek H, Betz H, et al. Project FIT: a
school, community and social marketing intervention improves healthy eating among
low-income elementary school children. J Community Health. 2015;40(4):815-26.

8. Freeland-Graves J, Nitzke S. Position of the academy of nutrition and dietetics: total
diet approach to healthy eating. Journal of the Academy of Nutrition and Dietetics.
2013;113(2):307-17.

9. Centers for Disease Control and Prevention. Tennessee state nutrition, physical
activity, and obesity profile. 2016; available at:
https://www.cdc.gov/nccdphp/dnpao/state-local-programs/profiles/tennessee.html.

10. Centers for Disease Control and Prevention. Stats of the state of tennessee. 2018;
available at: https://www.cdc.gov/nchs/pressroom/states/tennessee/tennessee.htm.

11. Jarpe-Ratner E, Folkens S, Sharma S, Daro D, Edens N. An experiential cooking and
nutrition education program increases cooking self-efficacy and vegetable consumption
in children in grades 3–8. Journal of Nutrition Education and Behavior.
2016;48(10):697-705.

12. Allirot X, da Quinta N, Chokupermal K, Urdaneta E. Involving children in cooking
activities: a potential strategy for directing food choices toward novel foods containing
vegetables. Appetite. 2016;103:275-85.

24

13. Gower J. Validity and reliability of a nutrition knowledge survey for assessment in
elementary school children. J Am Diet Assoc. 2010;110(3):452-456.

14. Ohri-Vachaspati P, Turner L, Chaloupka F. Fresh fruit and vegetable program
participation in elementary schools in the united states and availability of fruits and
vegetables in school lunch meals. Journal of the Academy of Nutrition and Dietetics.
2012;112(6):921-926.

15. U.S. Department of Health and Human Services and U.S. Department of Agriculture.
Dietary guidelines for americans 2015 - 2020. Available at:
http://health.gov/dietaryguidelines/2015/guidelines/.

16. Bo-Kyung P, Mi-Sook C. Taste education reduces food neophobia and increases
willingness to try novel foods in school children. Nutrition Research and Practice.
2016;10(2):221-228.

17. Latimer L, Pope L, Wansink B. Food neophiles: profiling the adventurous eater.
Obesity. 2015;23(8):1577-1581.

18. Holben D, Taylor C. Food insecurity and its association with central obesity and other
markers of metabolic syndrome among persons aged 12 to 18 years in the united states.
The Journal of the American Osteopathic Association. 2015;115(9):536-543.

19. Block G, Gillespie C, Rosenbaum E, Jenson C. A rapid food screener to assess fat
and fruit and vegetable intake. American Journal of Preventive Medicine.
2000;18(4):284-288.

25

20. Pliner P, Hobden K. Development of a scale to measure the trait of food neophobia in
humans. Appetite. 1992;19(2):105-120.

21. Maratos F, Staples P. Attentional biases towards familiar and unfamiliar foods in
children. The role of food neophobia. Appetite. 2015;91:220-5.

22. Urdan T. Statistics in plain english. 4. ed. ed. New York [u.a.]: Routledge, Taylor &
Francis Group; 2017.

26

Appendix A

27

Appendix B

28

29

